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CHEMISTRY 331
EXAM IV
Spring 2009, April 8, 2009

I. (30 points)
A-E (15 pts) F-J(15 pts)

II. (12 points)

III. (18 points)

IV. (14 points)

A (6pts) B,C (8 pts)

V. (12 points)

VI. (14 points)

A (7 pts) B (7 pts)

TOTAL (100 points)

THE FINAL EXAM IS SCHEDULED FOR TUESDAY, MAY 5, FROM 7:30-
9:30 AM. ANY STUDENT WITH 3 EXAMS ON MAY 5 SHOULD E-MAIL
THE CHEM 331 INSTRUCTOR BEFORE APRIL 20 WITH THE LIST OF
COURSE CONFLICTS.
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I. (30 pts) Complete the following equations giving all organic product(s). Stereochemistry must be clearly
indicated in reactions which are stereoselective.

1) NaNH, ’ + 'g"” R-CECK

C 3 (H-
2) CHacH—CHZCHZCI 3— ~CH.
L —U{ ) CHy- CH 3
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C. CHacHchchZCH':CHz
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F. CHyCHBr _U5 .

2)Cul '
5 ”O,CHzBr E_\//o/;cw
EtO‘Na /
in EtOH
O, Chy

H
mge (O . foua
+

[no sp? carbon atoms in product(s)]
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in product(s)] 5"1“9“:0 chsHys‘tv

EtO Na*
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[only one product; no O in product]
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CHa 1) CI—SOzOCHs, pyridine H
J. CH3CH2CH2€H2“;C - QW C}( CH C}f&t‘ f

~H 2) Na*-CN in CHaCN
HC / \
(pure single enantiomer) H
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IL (12 pts) Prepare the following compounds by an S,2 reaction by choosing a satisfactory substra
nucleophile for each ‘gmm_@ﬁm_ocﬁmﬁy‘ummmmmm;
M. Oh e reactaut is IhcCorrecy
Nucleophile Product '
GZrt il

Substrate C,[ cff"
Z=-0Tes, T, Br ov c 3
y¥ ) WF, ) ‘ o
Cily . o2
+ 3 — — CHacHchz—O—(;:—CHa

QU Ch, Q%

7
WH S s ,@"S'H
CHSY :

B C]{‘(ﬁ\/ +

Z%JN
e
4 .
Cly QuyCly CN o
CH’::\CHZCH3

AL
= -O\fC:’ -
-~ T 3 ."' /CHa

S .

"ﬁ?y -
. et CHacHz"CEC—“‘CF{
CH,

CHBCHJE ;

[

III. (18 pts) Circle the best answer.
Br

A. Which is NOT true for Sy 1 relative reactivities?
CHa Br
3- Q > O

7 |
1. CH30HZC-—Br > CH3"?"CH2‘BI’
|
CH3 CH3
- : Br- B
o i e (L) 3 ey
2 g | > CHyCHy”  ~CHy 2 3
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B. Which of the following is the best solvent for Sy2 reactions?

70% H,0, 30%
1. 2. Hexane @CH;,CN 4, CHACH,OH

C. Which of the following is the best nucleophile in an Sy2 reaction?
1l
1. CH3—0"'H 2 CH3"'0— @ CH3—S- 4, CHa—C"o—

D. Which of the following reactions shows the largest deuterium isotope effect when the bold
hydrogens are replaced with deuterium?

1. CHaCH,CHz~Cl+-0-CH,CH; —>» CH3CH=CH, + HO—CHzCH; + CF-
@CH3CH2CH2"C| + -O_CHZCHS —_— CH3CH=CH2 + HO"’CHZCH:; + CI—

__CH;CHZCH3

3. (CH3CHZCHg)sC—Cl + 0~CH,CHz — CH3CH,CH=C
CH,CH,CH;

+ HO-CH.CH3 + CI-

__CHCH;CHy

4. (CH30H20H2)3C"C| + _O'CH;_;CH:; — CH30H20H=C + HO'CH20H3+C|'

“SCH,CH,CHs

E. Which is the most reactive compound in an Sy2 reaction

CH3;CH,CH;CH,Br 2, ?Ha '

CchHz'—(i:—CHz_BI’

CHj
CHy
3. CH3CH,CH,;CH—Br 4. CH3CH20—(i:H"'BI'
[ |
CHs; CH; CH,

F. Which of the following compounds gives the smallest number of alkene products (count a pair
of cis-trans isomers as two products) in an E2 reaction?

1\/\8/\/2\(\/\/3\3/6\/36



IV. (14 pts)

A. (6 pts) Give a reasonable mechanism for the following reaction.

Cl 0"CH2CH3
| in HOCH,CH,4

CH3CH2—?_CH20H3 - CHacH'z—-(I:'—CHch:;
CH,CHj , CH,CH;

- Hzﬁ—@(ym{s

Q%Ovikzﬁf HO-Cchs -é—-é-cb
ChtS

B. (4 pts) In the box prowded draw the transntlon state (geometry must be clear) of the rate-limiting
step of the following reaction.

CH2 T CH—CHZ-O"CHQCH;;
c': ) DMSO (Me-SO-Mg) CH3CH,
3 I
@ T Mines
‘1 Siak,

S._.
CHCH O o~ oHot

.. j 2

C. (4pts) Indicate whether the following statements are True or False by circling the T or F.
T 1. The rate of the reaction in Part A would be increased by adding NaOCH>CH; to the
reaction mixture.
é@ 2. The reaction in Part A should show 2™ order kinetics.
@3 The reaction in Part B should show 2™ order kinetics.

T 4. The rate of the reaction in Part B would be increased by replacing the “~Br” with “-Cl1”,



7
V. (12 pts) If Cl, is used as the chlorinating agent in the light-induced chlorination of

i
CHa_?"CHz—CHz"CH;}

CHs

]

the relative reactivities (per hydrogen) for 1°, 2°, and 3° are 1 to 3.5 to 5 at 25°C. What will the relative
proportions of monochloro products (constitutional isomers only) in the reaction mixture be? (Answers
may be expressed in fractions). SHOW YOUR WORK. List the reaction products and the fraction of

each formed.

Cl-Chy- | i“f%’% ( "Z)U Y= 9 c?/ 26
<A

cuj%r Sae, Q)= T 7/
Us{i@% Q65 =7, 71%

bl (3)1) = 3 3)24

; 2l -
{{s@ucﬁm
7 of M)

1A § aa
' It Jo (230 amd ()BS) D
1 zA P+ - IU ) OL 3 SA A 7A | 2
H 2 15 16 17 | He
1.0t 4.00
3 4 51 6 7 [ 9 | 10
L | Be a8 B | ¢ N 0 F | Ne
6.94( 9.01 12.0] 1401 16.0] 19.0] 20.2
n 12| 38 48 B 68 7B  ~—— 18 28|13 4| 15| 16|17 |18
Na [ Mg 3 4 s & 7 8 g 1w M 12| afa]|e s|a |~
230] 243 27.0 31.0| 321354 ]398

19| 20t 21| 22| 23| 24 [ 25 | 26 | 27 | 26| 29 | 30| 31| 32| 33| 34 | 3s | 36
K|l ca| sc] n} v]c|m | Felco|w |Cu|n| G| Ge] As|Se|Br|K
38.1| 40.1] 45.0} 47.9] s0.8] 520|549 558 [589] 58.7]| 63.5| 654 69.7| 72,61 749} 79.0 | 79.9 | 83.8
37 | 38 ] 39 | 40 | 41 | 42 | 43 | 44| a5 | ag| 47} 48| 49| 50 | 51 | 52 | 53 | 54
s | v | v | 2zZr o | Mo | Te | Ru | Rh | pd| Ag| Cd | W | Sn ] Sb | Te

855 | 87.6 | asglo1.2 [aze |oso [(e8y] 101 | 103 | jpg| 108 1¥2} 115] 119 | 122 128 ] 127 1131
56 | 56| 57| 72| 73| 74 | 7s | 76 | 77 | 78| 79 { so| 81 | 82 | 83 | 84 || 85} 86
Caf Ba| La| B | Tal W | R |[Os] Wr | AaufHg| | P | B | Po] At

133 | 137) 139 ] 178 ] 181 ]| 184 | 186 | 190 | 192 | 195] 197 | 201] 204 | 207 | 209 [(20m] @10)(222)
87 | 88 | 89 | 104 ] 105 106 ] 107 | 108] 109
Fr | fa| Ac|{ Rf | Ha | Unh | Uns | LUno | Une
(223)] 226 | 227 1(261}] (262)] (263}] (262)] (265)| (266)
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VI. (14 pts) Beginning with the starting material indicated, show how to achieve each of the following
syntheses by showing all the reactions that are needed (for each reaction, give the starting material,
conditions over the arrow, and the products). You may use any inorganic compound or organic
compound with 2 carbons or fewer.

A. (7 pts)

@
@l

2, by

B. (7 pts)

CH,—CH,—OH ) CH<
CH,

Phr,

Y

j/%'w ;br L,L)—l-a . CL{{ZUJI }ig;& Q

Am Hod ¢ ,]3

( 2 pTs )






